Nitrogen Content and Protein Yield of Alfalfa as Influenced by Variety by Bennett, William H.
Utah State University 
DigitalCommons@USU 
All Graduate Theses and Dissertations Graduate Studies 
5-1948 
Nitrogen Content and Protein Yield of Alfalfa as Influenced by 
Variety 
William H. Bennett 
Utah State University 
Follow this and additional works at: https://digitalcommons.usu.edu/etd 
 Part of the Other Plant Sciences Commons 
Recommended Citation 
Bennett, William H., "Nitrogen Content and Protein Yield of Alfalfa as Influenced by Variety" (1948). All 
Graduate Theses and Dissertations. 1897. 
https://digitalcommons.usu.edu/etd/1897 
This Thesis is brought to you for free and open access by 
the Graduate Studies at DigitalCommons@USU. It has 
been accepted for inclusion in All Graduate Theses and 
Dissertations by an authorized administrator of 
DigitalCommons@USU. For more information, please 
contact digitalcommons@usu.edu. 
It1'laln eOJrf!ft dO ftOfltl TDUl 0' W'lllA 
AS IJIVLUDOID iT ·.,ann <, 
till1 .... B. Ie. n st. 
A tbe.' ...... t'ted ba pu-ttal ~ fit --..... _ ... 
t ... t ....... ot 
......... ,' ...... 
otUstde ACri1tu1'tval eeUe_ 
1M8 
I 
I tM1n t. apr .... ppr"""'- .. Dr. I. I, iY. ..... ... 
tilt_ tJtwJ7 ,. •• lbl_. eat .. ,...,. .... [1. e. fbc4J7 .... ,aw lMtlptal 
_vue"lou ,.....Sal .. te tM R.:~ifttMl &M17.s. •• 
• 
Twa ...... altalf ..... I.e_t ... ..,... .... b& tow ... 1 .. 1 croup-• 
..... ..,..... ,... JdVepD "'Mat ... pmei. )'leW • 
• Ja1P17 dplt1_~ .UN ••• '""'_ 'ftrlftJ.Q ... .... t_ 
alt ...... ~ ..... aip1t1-.t d1tt ..... tor proUla 11e14. 
sa* ... _" MIl the ld. ................ , Sa "he fir • • ut'tlag. 
bG ..... &aOO-e ...... hi" ...... 111 tJae UttJ.. a ... ., .1tt ........ 
wre aet a1pd.tl.... ere • • ltt., .... were !a1Ch17 a_flout t. .. 
atv.a- .1.-'. J1.".' t .......... t JII'Mela. Ie ....... .,...., . . 
..... t __ welell. ~ ...... 1 ..... __ \en. aM _n ftrltrt ........ 
..... tbaa • per ... ., their tna1 _.,]. ........... • t .... ~.ta la .. 
tir" ."'.lac. 111 .. t ..... ,leW ................. u. a 1 .. ,... ..... 
or u'"C-. !M ...... tas.ct 1ft tid- "wly .... tor ... 7flar on17 .. 
........ .. ... , .Wftal ~ the tiP_ J'Mr at ... ,l_tbt. 
,- . . 
~, ' 
-~- , 
- .' '. ~ 
'f!l"~, ,m' , *'-~~, 
~-~.~~~-
'~ .... 1" '. • ....... ~:,.' ' .... '.,- ',. ,Ii; .' '.'. 
~ of ~~., :. .. , , •. ':_ ~" ... ,. itt, ':* ...... ' ... ' .... 
. ' . - '. " -
, ' 
1. "'~, ~,fif''''''~. 111 ••• ~ •• ,. 
. ~ ..!aft ..... til '. '. • .~ • '. .' .. ~ • .. :. 
,'" ~L, "~ tJ(~ ...... =- .~ .. 1f' * .. * .~ 
.=- ~~~~.,...,., •• '."41 ••• _, 
~, .. ,',s.~ ......... ~.~~ •• ' ••• '•• '. :. 
lit $l".~~ ~~""1i7'1t...~ <}. " 
... ~"~''$I~''l:: c_~.. .,~. ~ .. '. '. ., . .. . .. ., '.. .. 
, 11., 1' ___ 1ie1d .'...,:,.'.'. .. •. '. • .. •.•. .. *' ~. • 
Ul. Il~a"'~~ ., ••• ~ ••••• 






~ ~ • ,0 
lJ. 
17 .' ".,' 
e 
.. v. ~  __ ;"._~,,:"":'~~,,--- ,_.' 
;-;,- : 
: ~ -' " 
_.','1 
, ,:: •. :' •• :4'.-',:" •• ' ,~ 'c. ~", .. ~. ~,., .,'. ,. .~ ~ , " 
i ~::~~~.:-, 
~18I,QJr~ ___ ~, '. -' .' ....... : ••• ~, ~~ •• ' ",','",~ 
,~",~., !tI". ,.:,~ .',. '.,. ' •• ~ ., •• - • ' •• ,.." 
~ 
L ~ _ ~\elD, , •• ' or.Uft1f~a ,~tl .•• '.. JO 
" 0 • t. 
'~" 
I., ifa __ ,~.GI"_ oI",,~ ~ fit' alfaua ' ..... : 11 .. '. ' •• ' • ., it! •• , •• 'It' ». 
o -, , ' • -
0" 0 .~ 
• • 
•• "l,'t • .,~ •• ' -tr _ '--' ,tttJO of .walla • • '. • • • ., .'. • • • .. • • ". • .. ., • • •• II ' 
$. ...,.i • ., ...... · of t:u MIt, '4J7" ,"141; 
., alI-aJI., ..... ns.. ...............'... 10 
I. ~ ",.M • ., .u.ua _~ .... or .sr- b;r. ,....' . ' ... '. ' .............. ., ..... '. . 
-y,. blattw JI._lc. -of ;,.... ... ; '.'1 ~ -= -out.lbp .. 
,la ..................... , ' ...... cit • • • •• .-
I. ~b.or ....... f ' ... ~ .. lieU. or 
.std.f., ........ .. .. • • .. • • • • .. ' '. • • .. • • ... ., 
:'. ~s •• r .... 'ta •• · of tile 'at~ r&-We 01 
~,'ftJIIt ....... ,~. ~ ~ •• ' ' •••••• • • 
ao~.'WOP1l' ".let. ot lalalfa -.rink. bJ 'fttUQa. • • 
11. ~ •• or ....... or t-. rtttr .... ,,~. torap'· 
",.14 Mi' .".,..-__ ~,,, .... of .. ~. • •.• 18 
II. ,~, ~ ....... Ia ..,a~I""" 
fMK .... .s ......... , ._~ • ., ' •• ., •••• ' ••• , 
A~ , ..... 
• • • • • '. 
II,. Yl.I4.:oI! ~ ... , ....... tou' of ... _ r .... 
',...'.... ;,- • .1' .. ' ' •• ' .: '._ ... j',,, • ' ..... - • ,. ~ •• • 
1.. II..,... fl-14 01' eUatr., .... '141 _If ,_ ~ • .' • ••• .. 
IOibl't 
,:l,~ DeRrtpt;toe, utl :IIS ... .., or ~.U. -,.Iin. • _ • ~ .. 
'lIMI • .. 1 ... 'iWlagtt, .atft:L.) , .... _-t~ t.-
il • i __ av, .£ I ___ , _ ... ' 
~ ... pI __ lJ1 .. ~1Ad -$tate.~ ard .... 111'. , ... tv the __ ~8Ilt 
.., pl.t .. __ • !. 19&' "t _".,id .,~ly 40 ~ -ttl the 
I " , 
uU.n t.nlc" ~la" Sa~ ........ Mi .... pntlt.tMI -..17 • 
i ..' 
td.1l1A1\ ~,. .1' _. ftl:UfI at ,j-.. flftMll 1ItUloD tt.l1 .... 
the put 'fa1_ 0:1 dftlU ..... "1" ltea ia It. Jd.cb '.dlre 
, • '\I" ~ 
i , 
,alltD.,. it. "'_ft~. -~ tv .-01. l1l .s1 hl-tlll,ty. .. fttnce 
,... th1. ,la, II. 'uptlrier Ie it-Iii ,.&1., ~ of' tk. ,.16tt_17 
, 
, _.,., - i -_ Jdcb aatllDt ., 'tN-in ....... 1-. __ ,~ ... '0.0 .... «PI be .. __ 
of "'. ~_1dlttr~, 1ttoa ... " rae. .. ,.D ia ~ ",_14 std quall.,. 
'., tft~. dhlta. ia ,tnquatl, ... terret t. At .. qoMa fit all '.ap 
~~ 
A laIWt ~ .f altut. wrlAU., ,...,. ptO'\ta ._r •• idly. ia", U. 
tNtea: .... -. lie »M1aId .... ~hI ~1a.l_. 'fIIf1J .t ~ .. 
.. larp, 1lUlWbtw .r ,~ -I-'Ioe IJJ addition. !ho .. .-." ... 
41ttaft'n"' 1ft ~~l .. ,an4 'hhaYhJr. M4 it i. I~t_tt .,. "w 
.,. 'lI!f:ormatlcm ,tba , ... ~. on ~ 4ua11,t7 .t f ..... ',.-.... 
b,-.Gb. 
-~~ID ~.n' 1,. U. 110ft . .,. bull albll- ,.-.r 'k •• ' -.tri-
~, to. high ludlt7' •. 2M -WIt .t ~ te "1~ to' IlId ,_ 
ea1<fNltlWJ4 ~ .. total "'.rog.rs ".w_. t~~y •. tbe ... l.ti .. 
lllttoa-~ 01 .ltur. Yarle:tt .... ~ ~ .. ·ba_. 
!he' al1l,-~ .. • t 'tJd.a stud1' 'e 't'O ~. the jttt.romtee a 
'BltJrOCCtn 'OOIIWd. It 1lIJ¥. ~ ... 1"1 .. aUalf. YfIrIet1tJs ac4 ftHl-
... r If'ricatd ,,.,.it~. _51 ·to .. ~ their 81.tt .. ~ ,.,14_. 
.-------------------~--~~--- -- -~-
~ ....... ,.,. 1It·...tal ........ t .. PIII-'" WIlla __ . 
,M ', ...... tS ....... .,,... fit .~ ......... ,tat 1dllpftM1ttee 
IdP ....... ,teH. -or ........ .,.. 
In ,.n. arb'lea .. ' ...... 'f1I .au ... , M1iJA .. IMIaItlt .. ttI'_ 
! '::' 
~. tM'.: ...... ~_ ....., .... 'ndAIl ., " ....... 
. ' \ -- - " ' :, 
. __ ta .. ".... .lfalfa •• ",Iea ~""",,,,,~. au 
.. ,.,........ dI.tta· ,,~, ..... et~" "Ud, ..... ".:.~ . 
.. .. _. 'llI' ..... ~ ... ~"* --•.... -. 
1ft ~ ...... , lltv ___ • 't" ... __ ....... to aualt& 1h14 
filii ~_ Ia "..a.Id...au '-~, ........... lura16 • , ... J1ftal 
tor-" ~ ........ 'WId. th1 ...... SelJa..... Ibe*tIbltdt .... 
":,.0':0"'- '" 
.,..Ul~ WI" .. __ ........... ' .. ,. ... ,"leI.r ~ •• 
dU .. ·"-.. ~" ... ~ .• 
.. 11 ....... U. 981- at altaV. ~ 8: ~ 1. ftJ7 estea-
.1_,~.tUe ........... htlw.1MnJn. ~l~.'''''''' ..... abOW .. : ..... ' ...... ...rt..,. un .... tM ·as ........... MIl ,",_. 
,lel.;'.~ till._ .~, ~ 
t. !be "iDe .... • t dfal;t.~ 
........ I_@ a ..•.. f ..... ·1 .. ,,,,,' 
- .. . . .' 
~ ,al npWte4, ... _,",ft t. 'by 'ar ... -~ 
_ettt\lMt .f . ., ... foraP "P'. lie- ttrihv _., ... t"*,, .atd.tab' 
~. 'to. 0"'.,. :"y '~ '.,.. ... ('IIlwoccm I. a.18,) .uHt. 
~ ~ .... : ......... ~ a... ..w4~. 't_ I, •• 6)· • .,.. .. _._lptor_. l{~ (A) ....... '? "I). an. Be ..... -.. ~ . 
- ,-, 
(It.' 1'; '8. l'l. to.- t:bat tM 1ll'~NPD ~ of' altalfa I .• hllMd 
... tJMt pI. ___ an "'*' ani ................ ,"'. ... ...... t1~ 
t;be ~ or .... r -'uri", .. ·the .... .t .,.,..,a.. __ .... lr&-
- • '-, ..... .'" ... ". - -j'>. .~ -, • ", :.> 
......... .., ....,~. (I •. '''. to. 11. It. 10. II. ·11. 'II. a. 40. G .• 
. _.' " .~ 
II. M. II. II •• f,. 'Ae. ___ rn1MJrate- tIult.~ ... tIM.· .. ...... 
.. ...... ft.:., 1018 ....... ~ .. __ ... tltlW ..... tktt ...... : . 
. ~ . , . . 
.'. ~_-. 'hat, •• " ~ ,.. 'tile ,. ... tct- of -_' .... 1_. t4P-
..... ,. .. plute uti ..... _ ....... , ........ _re: ..... . 
A .. '. ,IatIUIJlOJ· of .. _~~ 
. I.U.I' ...... 11 j~ 
~ (:11). 0. ... 1 .... · 81.··(IG. 11,). ",..8'\ (II) •• 11. 
...... . .  .., . .~""", . '" ~ 
,to). V:al.l (41) •. ,.1Jd.tI& to). and ~ (It._). "'"puled tbat ~. 
~ ~ ~ 1. :,. ... 1. at .... the •. , .... the ...... fttiwl 
or the ,tnt. otIiar ........ · _rkua ,.... ..,.~ .. '\ .. ' ...... ~-. 
'I 
.-----~~~-~~~-----
"III .... hlp" .. ~ ...... (8. 11. 1&. CO. U. 6f). Still 
.... N u.' ,_ ft ••• utUIII 'M --hi .. .,..1._ .. la fbi. "'pH' 
'. It ~ 
(I. I .• 17. a •• ). tbHe ......... 'litlWbtH ..a.tMl tb!ll' .s~" ... 
Ml\Y dtfteNnt lHdl~; ...... 17 .. i' .... ' 8&1 "Pt •• , ..... ' " ' ....... 
,of .... '-1. eoe4lt-'_. eat ...... ,..1otI .f .., )TU1"a. _~.,. 
tile ,lIlBU t'br' _.rIc __ ._ ...... '... dI ... -* the -- ... ,. 
-,.-~ ............ 
-1M ,', ........ tlealIic _til .. reI'-" at"", ....... r _Udla 
.... ett .. 1M ..... '. lIIaltl4.< u4 ·1IIft or .. data thilt ~ ..... pultllthd 
Ia tlda ft .... ·an .. tile .. ftl't ot 'noa~ .tulS..~ . 
1M .In'-,"," ..... baa .~ tha:t ~_ ....... wlth~. 
alIdt.ta 'In "on State., ·C ... llor, 14ftC __ •• ... 1),' .. 1'. (U). 
bd .... .aJ.ec to •• towr '50) ...... ~ 'DO ~ ... dtalf.ftdr .... :
Sa •.• till .... _atM· ~' '" UR. tM. .. tiwm. _platM ~ tU, ~l" 
tNaU_ 4-.1' "'Ul ' ... ,.... 1Ildula1.' ~_. ~ •. _ 
tit ...... .... tr ............. tab·~ ....... 40 mt,:_ 
.. ___ ~._:ftd ........... e. 
a... ~ tJta ... 1' ... · ...... - .... ,. ~~ •. ~~ .... ..,. .•• -
,. .... '!U ..... (l~)~. fa lUI ... -~ ... lit CoIttH4- .tth:eM 
~tan. ttwu ~ ... two eo.... ~_l.· .... fettd Imt, -1lP' 
41ft ..... Sa a.~ ~ttoa. ...... that • r ... thMf 'ftri .. , 
UU aN ~_ .......... '" '"WIn''' 01 .,. OM .t u. .... the .~ 
fA· .. ~ •• u~ to _.1tr.lH •• '.·.-hr19. '"'.un •••• ., the tatt. 
ot ... t. ,~ .... aftt, til ..... U1 """'iM. 
~ ""1.7 -rker- -" .,ar and ltWtMll (It)., la .~ ... ~ 
Ohn4odt, .-1, ... tit-. t.ltteu:,,,. or & -_*"' ... 1_tN'. &r#l • 
twk1ftAR ~,utl __ • an4 tOUlWl-" the tetrtea 'tVlfttJ' ... blt1tft"irJ, 
aivog .. tho \lJa lurMdlUi ,(1.8 _"-nt, &1 '~ With S.OJ ,,...d). 
'Whn. out at the ... ..., of "till)'l". 
'-ii--~ d\of. 
ac .. l 'II). ta ltJG ••• ~ tw, ... lctt .r •. ",tIt, •• OOJdu4ttt ID 
,~, -'<; - .. 
. . ' ) . . 
,v.&-ii-..l~ ....... ....a.. ...... &L .... ~- -.-...A~-- .I~ A ____ , .. 'Ilw. _......AI It.....,_~ 
~u f..-_ .. ~"YD ~~ .w':~ ~_l!t..... ..~ ~ ......... IIQii. U. .... ~W" 
~ - . 
~ ... ·~.,.~,.,ar ... '., ... _ •• ~ ... 
. . 
~ ~ ., aul*ftol."~ .. t-bd .f the '.-.'...-1 .• "-" 
U ... lll&o1ltm4 ~ (ao. &l).,"~ tt. ,._t4t.·of flm!Jt 
rathe, ,utenalw alfalta tavattcau.e tt.t; ... ~-.. u~ ..... ~,. ft_ .......... ,. eN t..~,. _1.,1 ~ ~. c ...... ~tS, •• 
~ CatUldi __ 1.1 ... · ,..- 1 ... .-.. -r-*ldu. ,aM .~.. f., 
'. '* ....... 
'1_ ..ne_!" ..... 'Coha •• Ialtt •• GrIM. C.t41., Y'ati ...... .a 
I .. l~) ........ ' 14.11, ,. •• pnteS.D. ~ wltll If.1f ''''~l\. 
,.. __ • ant 18." ~, tor 2urkl"'~. ' ..... _ to ,tbe &\ttl.". 
e. 'ft!'_SU ~ ~ '- • ~le .... ot atwltF wbIM,..,. 
'¥It"',. ft08t* hrft~.tt4* .. a ~ ., ..,., ~. fa ~ 
... htd allSl" ,.-~ or .... _. 1be7 ...... tat ~~, .-1t4l_, , 
u _ 
ia protft.rt ~ ..... ~ Sa tt.'~ .~ 14. 41t~_ la 
"the PN~tloa .rl ..... buil ... ltf1.a -i,bat ~ 41ft ..... Sa the. 
ru:pMt* ..... _t .rttJI. 1'-."auu-. to", Mob ...,ater 41~ 
:Ia pot.1ftoatWtt·,~ •• \lttlOi- of tM ... ftrit,q.'.tb.n .. t .... 
ftrl.u... Yal" d. (a) ,altO mteA tld, •• '- ... ....,. " 
Ia Ohlo .. Mllwd (It). ~ the' t~n u4 .... ,""lltg' It 
~ ad, ~ Oy_ 'tI$ r....,.. '"to«. 1~1d1. OGfJl1ltm..,.-
allgbt17 ~ lin ~.da~ ,.f 1 • .,." tor l)o.th <tutttIC-. '.- .. 
• llghtly Jd.&llWla pa-otttt1J. lUI_a _l"'~ how,w., t.hat Ill .... 
.... ...-t ..-ltal- 1ft thl. n:lplOt. 
tu ebHS,ocl _"'''''lot,;~ 1 .. ,.. 1Jt\r.lfftl •• has ~.t_kUf, bJ 
tow •• __ • $Iso. ~,. !1!l- ,It,. '1& !All ..... 00ilpU'., 'the, 
'ohawlOAl ._pt&.l1:ie .~ .. fir. 'two It •• or I .. 1ftt •• (lmJl,ult:'* 
• .Jf-' - - - ,J" , .i_ ... ",nt:ij '". __ itrowm._). ~to"" _.Ift .... ft.tlmlt,t.er. 
itt ..... :tlol1·tba"t .... 14 ... "lbdd~J.y·_ i.~ tJrl 
ftrl.t.r. 
. MooN_ to O.l~ ,Cll • • t JilH1&. 'iIUltt~:atl_ a.fLi ,~ll __ 
Uft ,..s~ ., .li&\l .. tet 1 ..... · ... :r.: .rr.. t.'lJIC' __ .... ' ' •• 
.... U...,.bl$, .'rr.~. ~ tAut .~fAtlf'« .. "lett ••. ,.p l'rII,,~,. 
He : .. pwW ... fl. '.rte.t;, of "10-&~0Ihp'bl4al ,aM "'pldo , ..... 
.. 1ih(od.eal -..e1tiea we · .. 11 ., ... _4 .that ... 1 .. , ft"~ an 
trtI-_.M la ,tbUr ".".'. 
to In-a., ...... .., (II). ~ tU .ftRl~.· fI' .... ~lmld 
1aQ_ teet ~ ... iliUlt. __ • ""* 11 'tV'lRtH ('-l~ 
• ape l ' -- " 
~_ ~~ ~,,·ao ...... ~ atn--. a1I1, tw8·tUJitd ... ), ... 
..... ..... lor .,~ ~ .r JUH. Sa •. _ of (I"n .. ,"". ' 
'tiftl .... l'd&l·41t,.~, b. IN'.tIl ,~~ ............. .
,.' , 
Prbt.ID. ".Ii. ,. a .. ntlul"Ae' .,It!, bothUU.pn, :WJnUnt utrw". 
yUld. b. l~ :S\lttb, .. ·attdt •• tbe, ~:km ,.. .... It.if ,M •• 
~ th ... ~t '." .. ' ..... l.UOD ..... eu the. two _ftvlb~: 
,....... A"'l' of' ~k". ~ jAiblt ..... t¥ •• 
~l., (10). "go"* tbd tihe.peH or b«; til pollld.,.. ......... 
,. ___ rel-atteD-. 'to, '""-~ tJf a'p.tlbl ..... pro.h. t. 
_hl Itt .......... , Ib'" tbe I ... ,fAtu.. or MY Olm\atna4 • 1-.. 
·tpDtlt7.r this Y&l .. l., ltutrle •• 
~ . 
a __ ~ (ll., tcnud •. awwrelattt. .. di:d 1Ief: ......... pniteta 
~ atd dry wel~.oI' t.Ml..wal .u.lf'. ,1_. , 
.~ (l6). ~ __ ... " trunclaU. Who .. ..,.... ttat, 
.. ~ ., ......... "... ~ a1t4ta .-.,- ttl ..... 
F~ wlth_ "g_~,> 
.~ antl,. ..... 1" ee). ~ thAt ' .. 1fttilm .. ~ r.. ... ... 
;r04 ...... m .lta"a u • ..u,. ___ .• the aM U. • _" .... . 
.... l".k .... ,1ut .tpc.... ttadl.,. 1hna -.thor. ott.t !ft-... . 
.. dadt_ eo".laUea •• "." .. to_ .... teN Sa titatta. M\d: t .... 
aq.a,ttw .. uel.tlou~. btU_tl. ,that. &rftt. f ... ".1. 1., ....... 
with, 1.-. ClualtCy.·c 
a. ... ~w. ,.,.~ that :Ia*""" u4Vfw tcn~ I. blah ,._-
~l ....... 1 .... ~ ~. '~. ad .. ~. tmd at_ betweb ~'. 
~, '. 
-" ~ atd uprigftt. .. or 1- ,lIIll\y. .Jfaebwth Md ... ~ • 
... , •• tMt t.bM W1Teld:!fja, te 1fM}' -'lv.t. .e t}td; wltll • ·hffl~l,. 
larp ..... of plant_ ........ ,,.. tiw .. _1Nt etmbkflftt ... ~ .',;;h' 
aJd ,ualtv lIltht, be oMd_~ 
,"'- -,.'. 
"Cal. !! . !l.. ('7)~ .ltd Pl·.ta ..... h11lbo14 and at.,. *' 
t.und, •• li~'·_.ti ..... bUor.t ..... '0", 71.1' .. ,vall" .. 
alfalfa. 
'. '", ~.~ 
v.. (11). la, III'. 1.'_ awl· 199. '.."... goo .tlSYldal .,.11_ 
,1_'. fer .l~, (BI.~ ........ that.,. ., tMi lluaof thI)' 
altalt. ,.otdlt) -.,*...1, uri .. fHa, .. ~ of to.1 ~' .... 
_xl ••• , 2«.. ,....... • ...-lattNl 'h.~ bth ,ul .. a .. oem .. -a, pi_t 
fftt4.wloa ... '~J'Pl" ,... ... 1., ud ..,.:tatlw. "lJd,lMlftl,. .: ..... 
.. ,. WIt __ DPt "". .. ltatf4 ~~' ~ tbe ..-batt. htab, phat 
ptod~. hlP ,.a-~ .... btCb ... ,. ... _ t. ,...~~ 
~ .. 
~ .. (II), ~ t._ pO'tttiA 7t.U 1. ~l)t aow-'_ 
"be hay ~.1 ... 'aft _ .,,-, _._la .. t~. fhtt ~d.a at .. ~ .t 
irl'Mdlptor. ' ... tbic .... ·ui: .... tbd haf peld, ... , .... 1. ,,,.14 
.. ..-uy t11flua,M4 bJ tile, ,terlod or. out"_. 
Gratttltte14 !1!!- (10,) ... s.a ~!!. (.II) 10" fa .... 'r _,..1-' 
.at. that. t!te la~ ,..Ie ot'pntela ... ~ ... alfaU .... ,ad 
___ .. ~M ~ ~tull, 111 ....... .
fttUolt !1!l- ,.) •. ,.,.. tbdt:. "HId of protela -- iMIt ' 
•• ~11 .~_ .... -... ' .a. ... - .• 1l'- &-. ..........., k....: •• !kt_ ~ ~ ...-~. 'QIW_~ . .,.. ..... '. ~ 'Uir' liT __ ~ V~ > ....... _. ___ :. 
' .. - •• ~ ....... t •. a"t "tth __ ~f.~ __ ~ "I~rtea 
.,. n.ta.1bat)h atd AM~ ·(10). ..,.~. :I ..... , .• that, ........ 
~D .,sell •• oMdta« d "'- P-N~1 ... ~ • 
•• r.latlft .JUI •• • ,' ''t'he fIr_ • ...,ld._ .. t-»ei .aU",_ ._ 
1lttm ,.~UtU. .. ,., . ..,, __ ~.. . .... r~ .. , ..... 01 lIamt' (If). ata;l~ 
(I!') ~,""4er (a) •••. b ~ 14th ..... f ..,.1Ier' wrltwf; (I. 
10. 63.54)-. all, .f Wltl* ~ ' .... 'titG the jYlrat ~ .1Hll.'" !lwa 
~~ p.14. "lUI 'the ............... hlghlll" .... Ute tit"" • 
.... 
!butt 1 ... ltdl~ la .. U ... t.. that· YUl .... U'f\W .. 
. ,. W1 ~ ~ b,.~.~. tor ~l •• ~ll1", .4!l-. (II). 
IfOtd \bd a, 1.pr'IWO~";IMa·.r tbft ,..t • ., 11M ,ttbtalat4 ... '~ ,flr-a 
elltt:1eJ .• , "':'.ptH tJum, 01 toIll,_ alfalfa_. '!til, uSa ......... .
d.At. fltft a. ........ , ....... }. , ,~' .r . 
~,.f .~ ... 'Mlb.1'4 ·af fide (~ bJ' ~. (:M) •. 
_~ -.." ~,sew ••. 1d~ : .... ~ ., 1-~ ..... tie. 
k ... rw_ .• llttrb~ ... ~ .. te".... ~ .. 4.5- ($f) .... 
~, ,a) ..... ritld. , __ ta .. l~ .ds • ' .... ~. 
the tint _'the ... .t.d bdt 'ot't,he ,.. •• ,..14 ta thtt' .. of _ 
.-.nett.. ""."'. a_~ ~ ...... "'1b4 by "' ...... Wi4, '~ . 
.. WdGi .. Dr ... t ' .. __ Nl .. 1;t_l,. pMt', ".He·. 
Il1lM )JRt.ela , .... _t_l-.ttl ..... S ... fa 1Ilt.1ta,. ua ~ 
u. .,. •• or tft'te11l1. -~ . .- u-. ...... f r .... Jr-~"'. u 
-n .. ita ...... ~. is ... ~ ~ bott tbft Hlatt ___ 14-
-l.,._--1If dtal"~ • 
... ~ __ .,.. ,dtJt» ta Ud.··.,...u.c.. .. " ....... _ 
~. . 
___ ewr Utlt). ~ •• ' ........ '.t~. _"8ft , •• tad _ 
• . ~ e--
('!). Sa JIItJ1f .v.r ...... ~l •. ) ... 1ft • ~r lit .t.at.t touut .... ( •• 
at. til. III ':lIMe 'Nt,. t_ .~~_ .. 1: ...... fttt.etl •• it_ ~ 
, --.- . - - . -, 
e1~1rtl~Wd. It .l. ' ...... \Ied: :*- the: 1t..-•• v.t ,ter __ ~e1 • 
... "."ia 71-" lIN '"*'17 btl .... by • ..s ..... taJ ,...... ...,.. 
• ~'i~ - -;:;, '. • ' 
fie WJ7 ... .Ml~~.·1Imt ..... ~ tlld U. ~ ,MtoIs .. 
~~L 
• 
r ••• '''. ","1:1 •• "/R. nratu ~ ean.a .v1etl •• ) 
.t t41t4t&.,. ~ ill ...... ~ ___ . '-. et' ... ..,. 
-.. I,ll_. :aM r.v.,. twW.... 'IM1 ... .,. .... ot the_ .... t .. 
...... ,...... III tM'.u, duU •• at the Eat UU"fal ..... ~ b a.u 
..... CO.__ 1ft .... I. -til_ .. &MM. ' ......... 1t.aea ..... ,... 
".,t_ ~t. 'w1d~ ........ ,A _,eft dH!'lp\:t. . fit· .... ,uI tJIa 
~ hi.., Ie is ...... ,tt. '" Malb ,bbt1d.i; 1. ,.. ta) •. 
. s. .. htt ... ,. .,... .. tNt _u !t.alt ott ... p' ,tHld of- tbt, 
(f .... ftl~. , __ ... ~~ '-__ ... a.1d1, of the -,.' 1'i-;t1l 1_ 
, .. S .. '* t'M -Be It.H._'. ftt.t8a .. aull11rt~ ,a) __ .... 1 .. 
. ..... -" ,... 
......... U~ • .u.... .ut. 1 ... , .. l~· Vi*' b ~P1J .. t ...... ,... " 
( ...... ~, .......... 1 .... '1. llat'. ,u.,. 1 .. tA, -cal- _, ... :aa4 
fa 1d~ lua"", ta "*' ........ " ......... ... 
'n. " ftr ...... · ...... ·~ Sa • r ............ Ita _tete .... 
with • ,Pl.u\ II • • _ ... Sa: '.'" .,.. . _r 1... ,J. tal,.. ...... ... 
.r 4 1"-. ,.. ""' ....... 1M ......... II t-.M 1-. ... I tNt .,... • 
.. .-1 __ .. ,"'11 ..... to_ 'faa. ,.,. .... 01 VMII GriM ....... 
..... .., .. aU .......... 41 ..... of 'I t-eo'l ..... ' WUl' .·4 ,... 
a)'l." ...... 8'1' .. ' .... . 
A~~. dwltc , •• ~ .t 1 ... ~..., .. _lt1 .... 
ad luIG1 ..... , !l$1l'UgIlt, 1171 ......... It ..... MI, the ,1-'_ 
..... _-U~l1eh14. ODe.., of :t .... · .. _ .......... ~ talt. 
:lll.-'-l •• .". ... to .. ' "".the .. ~ la tdr' · .... It... la u. 
~ .f lMe.· iib9 pleat. ~ to·" .n .... ll ... ta .... 
.. 1" ~ .. ~ .tat:.d* ... ~1)1 •• 
. ".. ~ ~"i~"wre ~ ... , 'tf} ltaG. ~ ... ot tl'dMt ~ri1c. 
pfl.tir ·ttl 'the :tI'- ol$ti»&. tour ~.t ••• ' tt. ftnt ........ t.ur 
.. been \1 •. ~ tdd, ~. 
~ .. t'irlJt, #~ ._ tI.l49. ft 4\me Ie .144 11. 'tbe .... _. _&1 
-.t $tl. uJ· "bit thba ft .. ~ '$ ad It. -'pll_tltma .. ~ 
oalW,' .}t,e:;s) '1 ad· a~ ..... '~ em ~. arn '" .t •• ob, m,~it.s .. 
,.x·~ .. JUd, ~&'l~s, ,S, mJ: , .,. tt. ..... ~. ell"'" tOIfc ', .... 
11ft pG"litil _I~ .,"~'la, fratbe .~ •• U 1thl:oh 'Umrt lOB ot :t1le 
'ftriattM· .... :In tiJt 1/10 '. 'l/?J 14~ ftftp • 
... • liWl- .1 ~ .. tot 'tn. e ,.., rDWI· ... ~ .. t ... ,leW" 
.... ~'a&t* 4etu1d~ttR •• , kC rlAT'" at' '~Iv·._tb Mrl4 •• 1 .... 
,PI .............. abo1411/4 ~. tL'M'. t.·~: :lewl. 
·t~1a. ': ..... o~ ,,.. ,u.' f'~ •• ; ........ It •••• Dy ~ 
...allJU4tul. 0.C' ter .. · .' .• ~ W;tt".~taw17 twa '~ •. k4 
btia '.llnttMl. All;, the .... ·td ' ... outt4a; ,per104 ......... , .a., 
a_ l&Ilftjud. ,.. cr-; __ of the ~ ..... tbtt total ...-' 
wiCk' or ton. Ina .... , ro~,,,, ~uratfj'l7 '.terJl!n.t •. · 
.. ~1 •• ' ',... 'b~ ~ ~.tJ;tJd '~_ .u-at'ld ia th. 
~' 1""-17. *",., 161& ~ iIy' -~ .... ' bkfm: ami ,., 
~ ~ ~~ 1M _"·_il~.7l.I4 •. pe ..... 118ft tH~ 
alee..,.'. 
, Mtut t9.~.t MAlYI'. ttw ...,toa .... · fSmtt~·.,"" 1ft •• " 
ell" p16Ut111\ ~~ta_ll_ ~ frn~lrt"~ At" tl_ I"t 
Mal7eJ.e v. .. WIIt •• t ... " ............... 17 nln"tld wlt'- • 1...-
ku4W .,.. w Saa ... a ............. "1_ .... 1. "Dc '*-. tekl 
al ... _ ............... _ ..... _ .... 1 .. "¥ .. 0_ ..... In._ti .. 
• r t .. lje14ah1 ..... _lac Il~t ••• n1 ........ . 
1M ............. .-1,... ftdlnleall,. .... rilq te the ~ 
.t ua178u .f .... 1_. 
-11-
\ 
1M Dlw .. _ ~ .r· .... r ta. .. alfalfa ~le ....... ~ 
_ ·.heJdoal tmalfd-. 1. a'i:WA Ia kbi. 1'_ ~he ,&pptmdU. ft. at.U.'lM1 
atJalyal.. '***' ott tile .. data '8 abO_la table 1~ 1hl .... a1'.,. or 
Yerl ........ ·Il 14_ alplftoanl ·4AU .......... ~·l"l •• Sa Ill,... 
.. ~." • It!..,. .~ftcatd .• UI4nn ...... ~ (.-. .... 
, ..... u u ~,.). 81_._ .. to ... ll..utma ... .. 
thtt .tt.ot·d the bl-..etlou (wope X ftJliu.tton.!) ._ hlgblv allJ1lftoaat. 
UftJp • .l 'tU'lftl ••. l.~ .. ~ hhftr the 1 .. 1 ., d,~~. 
L~t1oa ft~ v.. ........ ~ .. hd that tbl. ~netl.ft ._ '.t .... 
• 1st~t tMM oat·tJ.l'II to .\\ttinc. .. . .-)yal.· et .-1 ..... _ than ... 
-'-_ · ... ~h .a;tbC:"l*ate),. ( •• ~. I) •• 1,. 41"loH~ that the 
4ltt~~_. bet_ .. ...net! •• · .In t4~_ ~ _" Mf1t17 .lp,1n .. ,
t...- both the tlrat .. tblfd ·.ttl8Ia. but -re. IlOt dpltlouttor the· 
IIMO_. fht. lft4i ___ , .. -.rt.td ·aUf ........ ttOt ~1 
tlfJ;I)i:t._*, ~~~ .. the ..... 
r.bl. 3: _ .. ~ ftl~· ~ ~ .... r tlw tbrd ,,-*' .... .r 
8.1lft 'tVle\y_ t. tile __ or; --7 9Arlety withaut _~ ·tlat· 'till. 
outtlq ... «mdd.$~ltllf 111_ la. \total ptJr .... fit nitro.- .... .-1"_ 
the .. Dfmd ftr the fct~·. . ..... tltJ4Sq_ .... 'fa .apr~_ wltD· tno ...... -
portd h7 Read!., (11). li ..... l .... et· &1. lao. II). ·", .. at (II.). and 
, , " '. ~ ....... 
• tn.,.. (Ie. 10. 49. 61. 61). 'but aft .'t ,1ft .... _-at wlth aH. ~lt,ahwI 
'0-. • [' '~ ;~ >lII!-! ' .~. 
"bi "tM" ""port. (3. I. '. II, 17_ az. 1'.21. 10. 66 .• &1.). 
fh4l _.rd out~IDil .l~· ... ,Uoa .... I"i$he.l' 111 ait-Jlopn ilium til • 
. ttr.t. ~tehewan 6&.8 Iud tho Mshe.t Ilitropa ~ ,for tbe tbd. 
...,..-1_ 
... ,u_tt.- . 
>.R~1ft~X· ,.,.. ..... . 
cn.,..X ..... u..: 
!ltoPtt .t:.,. • . -., "~ 
',cr .. I ....... ) 
.' .. 1· ·"It. . 
"r,-
:;" 









.. ft'·· ... 
"M·- ... 





t ... ~ ...,.0 ttl· wr1at'tM.'· tt. dtftpa ~ of alfalfa 




~1 .. ..... ~. 
~ .. 
'. • •• tt· 
..... cutt .... tml •. 













.' . , 
-"'~'''~ 
1 ..... 0._· 
I.otA 
~W.I 






















I •• -.08 
of _ T . f .: -FE· I. i .. 1 _ . __ 





....... 1 ..... 
au ... · 
~ - .~ ..... 
CI-·_D~ 
.... (11) 
OthtaC'." au .. e·I. __ 1 •• 
_ .... lad ••• L1 [ce .a.c..l. . 






DUlltNa .. HtuiNd 6w natlet.l .. 1 'tIpIU&.-., 
Plrd .ut~ 
.01 lewl-.1Il_ 
.:01 1 .. 1-.l7e,( 
.. " I.ft 
"1.. 
--1.11 .... 
a tIft-. _ • .-v 6. •• 
I.S .. ,' I.tt 









•••• - ·1.11 .... 
l.lI . ... -..-.... : 
• 
a.a 
outtr1.DI .nd 1fU. thfI onl1' 'ft.r~' ella"._ statl.tlally d.lfferent fWt\'l1l 
tt. ~a1~, ·It. 4ld .", ~, tbU .. ~ S. 'tbe eMOnl, ... 
thtJ'4 wttlu&'C. ~~. tadak _;9 hid tt. blp_. Dltrogen ooaha 
tor tiw thiJrd .. , flttt,lln;.but •• 1ft • U. wtth ,~ 1ta •• cid $ct~ 
Afrloan 11201. til taItt to t,he ·loa't. :POAt1ott Ia the ti.ft.t, .tUftS, .. : .. , 
\1 .. td.til ,~". 14HO t. the lned Pl!A,u.. 1ft ti» 1HMd. '!be 
lat .. ~ ~hf; lee_to. t_ tw.N" ... t:~ ..... d~~,.. ..,. 
t_Ai rrea th6 .. gene:Ml~. 1twe tiPiA tt. data bdl ... tWit· tho 
~1.tte ..... ptttterl Ut~I,. 'b. ~IJC •• 
. U. ~ ocaln.- .bteft.t .... (fttttDg. l ... p1~~tloD.). ( ... 
table 1). bdl .... tlat: ·thfl .~1'ct. ftS~ .if,.,..,,·l,- Oft ti\e' four 
"pU_lt .. a •. 
!btr f.~' ,1«14. of 'the :M alfalfa 'ftr'leU ..... gina lD, fdle 11 
.. the 4p!*l4'-. A atatt._:tia1 anal,.,. _. __ .. t,httM dat •• ~ .. 
_Ita ..... in ,.~,,, De 1Ila.',-•• ~..,,... ..... '.~. 
f' ...... Ut"-M~-_ ~~.J.e,. ror "~H. al~b'" A$ lewl ,., 
dt-td.t1oanu 11M .'oloadr~. ".".,. klct4:r dpltlurtt, aff:el81_ 
~~~tue ... ~ 
nUfenn •• , .. 'to ; ••. t11QJld;lOM- ... h1£l41 ab1dt'.- ,U!t tt .. · fItfHt 
·ot the 'll~t1oD (orop X , .. ,U.tloal) ... ala· h1shl)" IlpifSmlat. 
atl'" aca1b.. tb.. lMlr-lt, Wi--'- that the ..,. nt.pond" ti.ft~~lv 
))y ~.,lIMtiOll"__ ~t~a Itt tbG. ra .ata 1ft !.'3M 1& in till A'gpemSl •. 
41_10 .. "tat t1» .. ~ .tit tfJk4. ~.~., .. "lat1 .. 1" lMJttEtr _ 
twpU_titma $ uI .. tfwp). _ lepU .. ~. 1 aut a. Ii JVtia.l ·eapl.-tu. 
, 
.t thl ... He lit the ,.ott th .. ptlWhi ~lU ..... .-11, ... ra-,. 
" .\ 
, oJ, 
. / . 
.. A.a" 
~"
I .. ··,· '.#1 ......... 
.... '. .t.. 





8"- for the ft,. -.p tbaa tor tiw, woo. ,and tM, thUd. Dl~ 
~sn ,..-,U-.ttOd .. 'tkft lewl of' t.,lUt¥ ud _1 .... maw., ·t ..... . 
" ...... N ~, t. tM Iatv ..,. 1ft 1& ..... tbID the t ... . 
u.pll;edhlt. 3 .. 4 'WU. 1 ........ loWP ~ .• t' thit -P' ft.'14 .. 
had .... ~, __ '\0 tfe __ fiJ,.Ue IlId btJthr ...... t~ ""II ... 
- -
tuB 1 ,tUd &. I ..... ~ the ___ .. p durmg.tiII ho~, ~.r 
~ ... ~ ..... Uoa .,. tl4-. '0J'0f'" ~ .. £~1)le •• , to .. ... ' ..... . 
,the .ntMt of tiM tat ........ 4"-P', .( ¥'fd1.dl .. (relit 4) ... ' 
Jfo-"" .. ,., 
dUtawt. __ .-,.. .. ".,.1. of -r,lamJe .... , .... ate-iy ,.,_1\ 
, ~ .. c"\'" . 
lsftyt4ud: ~p ( ..... 1.19 I) .htJtIitd' t~~ tblre'" M -lfpltlGaa\ &tit-
~ . 
" 
.... ".., MtJl .!pitl.,." .1"...., t.at. tb,ft outtl",. thtt attp' 
p'R. ~-' ~k1\ ,itt ...... In ,foft" _eU *" pl'OBOWlH4 ..,'" :Ia 
fable G .... _he air _ f'Wap ,,_14. tv .acllo1' t1tIJ " ... ~ __ 
of"'~. fa __ , ... ~. ~ tile tint .~ ,taw.s 
~dd.~ ... _ .. ~ .... tftlm ttlthfJr ,. ~ or ~ ~M". 
ala _baYtott.r the ~ ... 1'_ J'1t4Al 1& __ .VWft .,·tMJr beluw1.-. 
tv Jd.~,*, :~. '2M 'rela'lkm be .... tM .. Rft6 a. 'thIrd (m~tiap. 
ll,..vu. 1- dU'leHll't. n .... ~.tl •• __ hlifle ,,-14.: t. tiM • ..a 
1luttlna the t..,. did t'D_ "be third. v.d t .. ,aft higher ~,lfJ:JA'. to t'U 
t'b;ld tlwt tft tM .. oord. 1t'henal t .. ~b1r4.-~, .. riebe, ttt ttit'~ 
P'l than the _60td. _ the __ of ~ .... 1 __ • 



































































































































































































































































·1 r .. • J fI!1C' ... :. 6 • l ,. !t i I .' r • r f o ~ ~ . I 
' " I • 
,Lat. 1I0OI ..... ~ ".Wlq .. 1., ". the ftnt ...... 
(klttblJ' ti8fd.ftoaatf ,... the, ~ _) bt.tt , ... ,.' ~ _ttltl.' 
Ire • ...,' ta, .. ~ fldtIac. CR. .. CtJopl'.) .. Iuadea ,_ 
... P.14. ~ .... ""', ........ ~ . .,. elpUl ... _ldp ...... 
__ rat _-. ..... ,., .. ttNt wop' _» of ,"mill ltIH._ dpla-
,; 
~t1J l~'" --,_ ..... 
:, tel., ........... _~·...a .. __ .. ~-· .. 
, ,-' 
~,.... ~ at' ... '., .... 'ftdetkJ. 'r. _' ...... 
. , 
, .. ftMlDI .... ·..... _ ... "-:fIt the ~ ttot.a ,..14. .. 
two LtitIaM'.-. __ •. ~ _ ... ,teWl ... l,~" 
_' r--
sa .. t1rte' .... _ , ... tit ... .tlwr, ~le •• "' ,"' ......... . 
t.t;l. ~ ., .... ,_.--- 'to Ie' ·CII. tI» .. ClhtMWI ' ... ., 
lIrSIk IICOt ... ., "'a't :_, •. 
nt - __ 1!!~fI,d!. 
, . . 
.. at ..... " .. "'la, •• ' .1alIa ....... ,. :_ ... ,...' U - ~ ,~ , 
. " 
.... ..".., ... ~ .. """."'" ....................... ft' ... 
. . 
... ~ .. tt4 ....... ~ .... ·I ..... _~~ 
1Ift_. Wri~ ... ~_ "·»"",.l~" ........... 
.. '- 8141_' ............ II:81II'''-'.' .. ~' ( • .,.;& 
• .,sl,-.tleu, .. (eop " .. 1ft ... ), ... ·· ... "blP dada--: •. 
... aual,.h . ,....,... .... ldltft&a ,,_lei •• " the ..... ' ... 
tllll- ,. rl-- Itt r ... ,. A "ch_ :rd_lMJlt .ttr .......... .. 
. ~ -
r • 
.. JIM,14 eM M:'t ,,~ ,..' 'u. .~ ltd ,lilt thlftl ~.. At 
__ ' ... f ....... ,,~ •• -til the ~ ...... 
'" - "Ja" 
~ Ie •• at"" __ ...... ~ ,... ,at'.' .. ,. ........ 





















































U .. H.' 














' ..... , ., 
. .,:' 
. .. : ....•. ' " --.' '~ 
....... • ~,Jntl .," -,,'1_· . 
.... 11 ... 1_ ....... _ ...... ~ 
.r. . 
. 1" .... . I."· ,c .... . 
;I~.' ' •• tI 
.. _ ·'i.fI· 
.• ~lt, ,.,.tI, 
- . :. 
,&t>le ~f-: a-l,:dl" ftrt..- ., U. Ill ..... 7ld«- of aU,llta 
























" :0." -i.e, -a.ot' 










































































































































































































































































































































































































ML ,_j.... . ,I!!I! _ If'. .1 It "llUllff f I! J, ~jjg t>l!iitl*. , i.r '. j U : ,(1111. [j I iiI.,"ff· 
tH'GH' Plt~ .. ·~ .~-k : 1.'1 III «'11111 
LI~~_'_ !U\b . O~"LJ. ,~ 
v.rt ..... CO_a 
Ortimt 
~ 











~tll _.'1n. t~ 


























--, .. 1_ 
'S •• fJ..n-1":!,-Itp,· . 
• f .... ·.1 p' ·LI'iiilifd·.·U· 
; 
.1.11i1i! •. 1· 1M:. a 
~a1 .... 
111.67. 6'.'t to." ".09 
98-.71 .'.G 
UII.to 5." • • 
98._ _.u 
'S.61 tt.&O 







:8" .• 1& ·"'l • .a~ 
.aM.S? '1.1' 
' •.• 8IM· [tG." .'.41 6O.R 
.~ 'f.1I 4tI.n ".M, 
.~ SO.41 a .• 11 ".98- , ... 
~ .• aa. 14.'18 
8~45QW Ii.t.t 
11 . II!.' i' '~~ 'f. . ~ j< 
96.S'l 10,.,5' 
»U~ "qu!re4 to" ;.,·.",.toat .• ~"_t 
a ... 1U.al: M._ lei •• 
a.1I au~to 
.~. ua.u .... ~~4. 
fil •• tMlO ... 
*;u: us._ 
M.ll 1 ••• · 
S1.g IeI.1I 
n .. H J1I..eo 
".- WlV' . . 6«.00· 110AD Ia." la." 
80.'9 lB._ 
,&1.61- UII." 
fa.17 a ... 61." 1".14 
'f •• 1":.-
,Sf.ll 21~" ft.- 'lU.f/I 
IS.H 1_.1t &I.- 188.1' 
II •• IQI •• 
et.6f liS •• '''' : .iIi l' ._ Y !' 'f.L I ".- .1.61 
,.WtJt .uttbc total .. -1 
.os hWl- :11.81' pourdl .. .0& 1_1. 18.7 ,.,...' 
.011.-.1-1,-.11 ..... ,. -. 
-Upltl.-tq ~ .... , .rr.," ,...d --, -* tH, .01 1_1. 
*41p!.t1'MJlU, 41tm_' fNmt ·t:ho __ Nl _u.~ the .01 1 .. 1. 
. , 
lit ~ .ul." •• r. ~.,ta. pell ·the -totd _.1 .,.,,. .. 
iff ,reVIa",*, UN I •• , ... '~ tbMl t. ,-roa..uOft .• " .., 
,..l'OlllwOUCtiq;. .. -alr." 01 .. in ••• c1-- JA '61>1.' .... 
thn thera .. & ~,..,lUAt f.1th ........... YU'H" •• '" ~-.!"'* ,i.at 
I8r .on,. tt.. dMtdlod .,.q.a 'w·the 11141. ... tbD a &ttt-.-
..... fi/t ti.· ~ ~ .. _* """,1C~. ~"', ",'Ij'"a· A_ ~_ ,.If! ..... &*._.'.\ ..... -fwnzclItl!i ,iIitIi!iWt."'''''' ~'l:'OIiI 'tiM .v.. ..,... ___ .. ~ .. ~ , •. F. __ .... ~ VlJi..' P''W''''''·""" .v.r~.;w ~lilf!!lIYJ,"'W"" • 
. , _Qt. "wp1ot~~ ftblu lO' ,ct '11 .. thmtt the .~ ,s.1dtot ,~fft, 
't_y-wt.ttfl·,,· .... dpUi~' dl~· ~: the· leWhl laft!. RitH aN 
• '*! ~ • 
dpI.,ftlJmt 4ut ....... ~ yer1et4e •• Ii ...... ,. eo. .. tA!Q uott • 
.. i_eta 11111 .. 1M ~e that ... ,out.tad.g. ,C ....... gaW'lM 
Mall.R tdm'al, prlft:.!. ,fl.·. th,. thtMl.rc tlw.t tt. M'ftDU&- held. t.,' 
,.. 22009, tor tile ""'_tUnc· ... lIJIlIN', 't!MD l~ d~ 'tJw· .. ·ft.~" 
e4 th1r-4 «lttl1ia.. ' .... ' .. 1.=0l'lIht~ va I •• 'to d~ fa n .. I. 
pqe 60. 
D ·Gftl!l! ~, .. t,'''' 
iI!i!i".~.F !' 
~ .. tAlE • ....... IM~ In tilt. n"~. "pre .. _ low .... 
t6 YC1·~tl.* Ct. .... (10»). ,.-.t..ticd .-!pte 01 t1w .~ 'ea .I. 
border tD .......... It ..... _"1'0 .t.~.i' 4ut., __ s 1l. __ • 'fir .... 
po\tp •• ~ n. .-..,..t •. "" . ___ 1 .... la ~ '11.. 10" .1tJd4~, 
41tt-.u •• ... faIad,to ' ..... l~ '-or ulv. •• OOIltent. ,... ".W 
'. aJ:Q'o,.xt ,Wli. 1'bl •• -."_. that \Diw .th!t fIOMstt •• , .f tMe ... '
"" . 
lI1 ___ pa,lOIIteat. 1d~ .. tl81d .• aat, ,...,. 1'...,. JUld el... .. two 
...-tM .• r t.ttlk (:811' &lid Il009) . .n . ., CoN .... 1. at tills ~ 
'It • I, , n j!fin, nf1 I . f1. F L I, 
.. '-..... ' 
C .... 
tria 
G.rua .... ~, 
1Jafdlr;m ... -.r.tJlt, , " 
",,_10 Vad. __ 
lUI-de :a._ 
4 .... : (JlOri:Mrllt) 
lakota· (11)· 
~*ct .. CBIIIm 
Zlllrl ~~. 
It1\tlh .... ~ 









. "Ai i. ,.: . t":iti~P:;&D!!"'~:::::'::: 
'N ........... ,. . - " .' . , " ' " , '. .. 
\~».,. ..... , "~' '. _ . 
.... ~_. '.~I'. outtf-ftD' ~i.'ft. rot-1. 
1,. ! ii. ctl ",' ,~"': " :;;;;p., '111.Uj';;·1 
,., 
,<..,at.) lilI';- lSI.' .M.t Ha.1 (ut. s~.) IG'.I aM" ,1(0.0 -., '·.·S) ." .• 101.9 87 •• 1".' "' •• 0 fIt.1 COI.I 1It1., . ., 'WID (iU.O. ... • ft.f) -.. lltl" Sif.t, &fa.). .,t.t II1S.s ... "',~I •• Ift.G 367.6 Iltt.8· 
1M • ... .... Me.7 nta.o . . ~ 
JUt5 ".4. 181.9 ...e· --~ •• e 
.~ 618._ a8l" ~, lal" 
.lS0'7 ela.o ·lOi.4 $'~.l '12'9:0.:5 
\,;. .e. ;6tH.' •• au.,' .D.6 Uli.~. 
Wfle 5U.t 18S~1 1".2 1141.1 
~~ '~'l •• 11 .... a" •• 114' .. 1 
(se1.61) $20.5 ,1&1.' H4.4 lHG.6 
l~U$Q &74.% Ilf •• nl.l· 130+.1 
IQ" taO.l", 293.8 DI.4 11f~. 
11tU ·IM" 117."1 "0.' 1Qi.' IUSG 116.6 UB.S 1&$ .• & 1311.0 
HIl\I ..~.& Ift.o HI.OI "'1l.1 
~tmta 
I'urid.ua 





-.' f. r ','. r f • PI. 
'~ltt ....... N4W .... ,O!' ,~.dia1 .i~ .. _, 
~. ~\ac .. 1 MDl,*, 
.ol '1.-1- 80." ptuld- .01, 1_.1- '7t.' ,.lItd • 
• 01 1_ ... 1- leG,.1t pctva:t. 
-Slpiriwattl, 4t"..,.· ....... ~ .. ra1 '1IIflt\&t. .. .0& l_ftl • 






















·IJ • •• .. 
.,. 





• • 10 
.. ., 
• 
.t· .!W&a p. .05 .01 ..... 
I."" '0.0111 
0.111. 0.1018 t.a ••••• '.H, 1" ., .. 0.0711 
.... p' •• .II 
' •• 11 IU .,... .. . .. 
lOII~K 81.'" 1M a, •• '." . . .-~ .. UI..-o 
'....... .... .~,j_ .......... " .aI,' , -_ ........ : .... - ... , ........... ~ .a.u, 
~ ..... ~..,. '. ~ .................. ~........ , ..... .... 
, . c.) .......... ' ..... :b') ., .............. .' 
.... .r' 
,~ .. • I .. 
I • '. III 
.... " .. ,...~ . ·.,..··~~ .... tbttlr ............ '.~ ... .,.. ....... total· .... '· " , _. " _, " .' " " _. • t' . . - J • • - • _ • • • _. ~ ~'. \ I _':" , ' 
~ .. _tiii&.u_,· .......... 
.. --.. au .......... ..-; , • ..--• 
.......... ~ _ ..... t. 11·._.'" :ta .... ·'.' .... ' 
.,.. ...... _ .... ' ............ d ..... ~ ... ~, " ... . 
~.-....... . 
.. ...u"-' _kG., (-.• ) .. ~ •.. ~o ':.' • tiat 
. .' 
,.~,~", ~, .1..'""- ·~.lIIiidiit ., ..... - ,8.' .-~t""-" •. -...., ... ft~'~ ·~_,..u '.~: 
,.,_~ ....... --- __ .~ ... '.. ..I!IF_.~ ... ~ _'¥M'. ~ . ..",. .... 
b ~ ' ..... tuy' ... - tor • .-,t ...... "'Ita" t. .• ad' 
•• j" 
~~~ ..... _latloaoap 'is ~ ............. f ... ." .... ,
~ .... ,_.' ....... _t'~,"'''' (I) .. · .... tIMI .. ra-
~· .. ,edl' ...... t1It •• ~ ~ .......... ....,. of 
.... ~ 6l'~ ___ .It " ............ ·11 •.• __ .. : ...... -
tIftihp ·.t' ,.. (Il) .. ;,.. (e). 
a. ... 1tIt .. ~~ .n.. "'pI J. ftddi .. ,I .... ~, 
(-~9If) it,,, ' .... - ~ ............. ~~. ,..14- uti ...... 
:.- ""'.." -
.,.. .... ~ .. to .............. ..,11 ..... 1wn .... ... 
...... •• alIIDtd .. ~: ..... ~ ....... 'tbd. ~ . 
... _ .. ~ ...... It-*-. ....... jjt/.l ~ ..... ,... ..... ....;.. __ .• ..:. ;m...,~ -.-.... ~ .. '" .--111~ 
........ "'-'~:::~" ~ , ~.-...... _J .-••• '-.'.,-' ~• .I~ , 1tlU;VU- _ ,~~""" 
",*,-.~? ........ ""14 ............. ~ IW." 
.... ~. ' ,1'\ 
.... 'eel.' .... C.).:!~ ........ e.,.: · ..... rhl_ 
. .. ' 
.-~ C_. -"1Pdd !t!l!'.) ) .,....~--........... 
' .... 
.. _~· .. u., ___ 2M .. (-.. II) ,.. ..... ~I  , • 
... ......... - :lII1lt .f tilt ... that: tile ' .... ., .. Itd.WUU .• '
C, ... I~).:h hi· .... ~· ...... ",...,..lt (MIlA< 
II .. , ....... _ dpIt,-- ta ..... at iii ............ (tab" 
I).' ........................ __ ....... ,. ...... ~ 
_..,.. _'·" .. CS-I •• ~ .... ' .... :,a.ld .... ..... 
........ , •• ' .. ,..., 1M ""'! ~""'t !M* ftt~ • 
.... U4 ......... '" .. _ ..... h ,.. .,1_. '- .a. ~d . . ~ .... , " ." . 
~ -- ~ 
. . ~ .............. .-.ai' ...... _ .~ ......... ~ ............. ,...,.,#I:.~.~ 
..... ;~~ _ ..... ~..... ~., .. ~.1IP . .,. __ '~~.'~ 
. " 
~~, ....... ~ .. "".,.,.u .. ·e.lfalft 
. ~ 
....... sa ... <sa tid. ttuII'. ,.. ...,~.u ta .. I .... ,... 
.... ' ..... 1_ ........ fit .. ,... ••• ' ta, tM ,.n ~ ttiIa 
JiaOl " .s; .... ~ ~"IA.M. " .......... ~ . .........Wi4t __ .:-.. &~." ' . · .... M .. .., !~ ....... ~ • .,~~ ',' .... ~ '''1IMf_~ .. ~."~ 
.. ..,. ~~ .... - ........ : ..... ' .... "!4.~ • 
....... _ .. - .r .• ' .... -a ....... -",~ ~ •• ~ ..... '.~~ ..... 1.···--, ~~ ... ~ ~- ......... ~ .. ....... '., ........... P'~1IlIlIIJ'P~ 
, ". ',. . ..... ...,,._~~: ........ af~.~ ... ..., ... 
'hI,,- .... _ ........ , .. tile· ........ tbI· ' ....... htaJiaar .IID .. ,..., 
~ ..... ~"_.I ... ___ til •. " ___ '*' iJft_ out-
...... - .... 7~ ...... ~ta ... -~ .... ' . '. - _. , , - _. ~. . - - - -,"'" ,- -
WI .... ,of ...... ,ca) ~ ... :(.)~:';. 
_. . 
~tl.M .. ·~.,. __ ,....-_Gi""""" 
~ - .. 

..,..·le ~ .... tr ....... AI..,. Ca). &I .• I ......... .... 
.... or ~ .. wri.dId _I ....... &tap ., __ ""'~ ... .. 
~ :., 
, .. __ ~!' u ....... 1M:.wt :C .... I. im •• ),~ ..... ... 
t. 'at .......... or .If'" .. taft.....t .,. -.;\:,., ...... ..,. a 
a> ,.~' -.. ' 
is ,..lbh. t-.. ............... _ ...... att,..PIt ___ ,fit 
,. . "". \ . . 
dlaVa ......... ' .......... 1. ~ ~~~ . .., ........ ...,...-
. . \  ""*u. or ............ ,.... , ... c, ...... ,~ ...... : ... ... 
. "" •• ,::C" \" . • 1 '*--..... --....... -..... -~ .... 
'M) .foaI ..... --. . ..". fa ..... l'IIH .o_.~\~ .. 
·.,... .. ·... ltaIr .. ,.. ....... ' AU , .. ftltet!ft Ie~" ~ ~ 
\ 
111M tat!, .... , ....... 'atl!t;'i. \ 
Ia u.. ~..s..w . , lite ............... .,. .... J.k."., . , 
- t (, 
~. Oft· , .. a1lIJIt ... ..;"" .... :,.14.' altdt. ~.... ~ 
-- ,>to .. ~ ...~'. I : \. . 
('~ to.. 10! U. aI., &1; •• ,~~ _--,.u. of , .. ~- ..... ~\ .. ~ •. , 
.' J '. \ 
~,t""'·.""~.~h .... ,.,~, ..... --. .........' . . .... :: \\' . ..\\ 




. ' " '. i \ ' .' ....................... ' •. ,.. ...... .,., .......... ~-
. .. , . , 
, \ ......... .\ 
. .' \ 
'. . .............. ~.~ ~_ 6il1101. ~ _~ .. ___ --a-~~ &.'100. •• .& " .. 
file .,~. ~ .-,,~.~ ¥Q!il" ~~~ ~ ~'Ii. - .. ~,.. 



























_~fttIII t~ iIll;~""'!.t«tm·.~ s ~ ..... ; ~ .... ~ ... ~. 
........ 14, •. ~ ....... _ ........ :la\ft-. 
~.....,:t_""'.""""',"" 
I •. Atd~""~-" __ ...a.._, ~ ..... .. 
..... _! 101111 .. 1M •• ' ....... ad thU6 ....... ' .... .. 
'''1 ...... _. tadI ...... _., _ ••• ·18''' ..... .. 
..... .. Aw, • ...,...'~ itt., ............ , ·ra· ... 
-~- . ~ 
......... ___ ~, Sa the 'ar ...... lad· ..... __ ... : .Iie ......... rMptI .• lit the tlJJtd.~~ 
~.' ,,·Id._ •••. a..- ."' ...... 14 .... ~ ...... 
b .... ~- .. - .~: ..... ., .....,. It: ..., .... La~ i.'.'~~_' .~ - .. ~ ~ ~:_~ ___ ~' ; ~.JI!<~:ijr ••. ~ .' ~ i1N9i~' ..,.. ~. 
.. 
~ ... ~ ........... ~ .... tbt ...... rfttihw thaa'he .,., •. 
4 ..... - &1dP1f' .~. 411 ..... , .... ~ .. 
. '" 
,onp _14 r .. _ ............ "" sot t. ·tIle .... , u« -...1iWn1 • 
•• ~_ .......... tUf ..... Is reap,..w ""'0'" 
'~.:fIUtr: ......... ~ 
I. !be 1,"* ... _ ,.. ...... f4er:_ ........ tha .... 
tht ·: .... ·.-Ute ..... ~ t_...,.· _.,~ ' •• ..-u ..... 
.. ~ 8O,... . at ~ _h1,~'f._·7iel .... tile.,.'" ... 
~ ...... ~le. 7iew.t .... sa u. .... ~ t~.h·\M 
tldt\1. a1d ''MD ".;Wttd ... lft ,-~ tbat b ... ~\ .... ·1IOOi 
... "'·~.t 'Jie~ ftrie\r ia u. fir" ~_ t.t, 'wu' 'tiw ., ..... 
".Ii_ ftft#ir : ... ~.'. 
.---------------:--------~-~--.-
.'. IhUla .,.... ............ - ., .... ,s.U ... .., 
at ......... 
,'. "idle.~ _,. Sa ~ _tal '''!_, .... 
........... _ . , --...~. '.' , .~ .. " ..... -" !», ....... ~ ........ ~ I" . 
.... ~ ... w' .. __ ....... .. ...... \. ....... " ...... . __ ;8".X_: 
....... ',,1WIt, .... ,s.14I.r .. _ .......... ,.., ... 
lIfI& .. -..1_ ......... . 
a. lUI .......... ..,." ,fa' ....... ;leJd ........... ~' 
-- . . 
........ .. , •• :_._ ........... .,.' Ia' tid ........ 
' ......... fit· ...... . .,J ..... ~,."""" ""01,. 
".lIi!<- .'. • 
. , 
t1:te :~~_'l ... , o"~,,, ...... p .... • t .. au .. Sa : ....... 
....... ,..... p.l&. till ,. ...... ,1 ... .... 
It • .:· , ..... ...,... ·.)1," ....... ~ ..... ~ .... . 
r..,.. )'lttU ......... '~ Jtt&h ,s.;. --........ ~ ...... ldII 
-' - .... 
1Ilt1l •. ~_ :18 .tIt"'i .eu .. :.. d_ ...... 
. Il~_ Ita ............ · ....... ,' ................. p.-
. -






















I I' I ., I I .. •• 
I 
' 
e, I , ' r... ' , 
































" , ", 
1'&
:5' 

















































 .... ,. 























































 ., .... -































































































. " .. 


















I. , .......... 
. .. ~.~ ... ' 
, 
" ... ,. ,. 
























































































. ,:( It 'i ~.~ '! ~















... '. ;. 
• 
• 
















..... eIl, . 





































































































































































































" fa ;t ~
 :·i :; =
 IS I , ... ,-
_·,.ail 
a= .. .., 
1 
••• 






: .• "l-' .-. 
'f:': il,t! i 









































































.. ' .. 
' ... ...... '. 
' . 






























































































































































































































































 .. :. 


















































































































a.aelptioa aa hl.orr of did' •. vtrletfAti .tWlted ,.,.," ..... 1 
...... ·ad prota" rlel4 at .. Gre_"lt. ,... .• orih '-1-. 'ftah.liJ-· 
... au.' _twott •• ~ ... ...., • .,alhlr. ......... 
PM .... Sa till. atudr ............ ,... .. _ ..... (40). at' 'SIdl1i-
.• MiI .... .u.l.~u ... be_ Id-., .t .. partS .• ler ftH .... , ...... 
• U IN 'nJOritd ... . 
:l~~.,.l_, 
'-~ '(!'re!".~ .. --.r tI)I. yarlft;r' _= Ob.t .. fNll· n,.. 
,_ -. 1 
... 'lie hrl __ • wi» *'-... $,t· "..: ........ :a.,o ..... ---.,..' •• 
•• ,,_ .. ,.. lJIft'Wl IuD. ft.. Bo.P ~bly' ......... tM .... iD South 
D.... 'l1l4- .... _.nfllblt,. uau, '. ~~, "I~ t~.tt il 
'Wbkr ...". ii' ttdr.lF AU"'''' ,. to1:lv .1 ....... 'llt '."MPtlb~.i to 
1JM.,,"wUt •. 
I. .~ .. l(lel. H) 1.· •. ~ Ind fr~lIII .1.It~lOa .. et O~ 
11.'-:.~ . . , 
.... • ,t' the tfblfth Beta dlalt •• ~ . .,..1_.-.1 ,.... 
·f. eft_ .. .', (.~ .~~,;.) •• 1ta4,:. 1&11'*1, y_",~ alfalfa. '~" 
111/1 ••• , ! - . . . ->. - '- , 
1- ....,. tu.~~t. t, •• t1t_ bUtfialrl7' t.-li.ltafttto Ioli.af- 4lH.... ! I' 
I 
k .. poor .. d_~. bvt S-a ~ . ., 'hot .04 qudi.... $e_ ....... : 
tdlt8d holt, -..... ld ............... ,,'fttI Irt_ .ltd,.,. 
D. _ ••• ,...... I., .. '.1."_ "... "lila "... ., t. ~ .. ltr 
·f~i.F..<W, I ~ I 
of ... alohtrna. 
I... ~~i2!: lttl~ t •• pnltJla ~~ ~ ,1.1-4bg.· "'7 .• _t .. 
. ptddf.'t1t. ,,*t ... a 1M_ ftq UMh1 b-'~_ lIOrk :a~ t'MtlUb Sta-
U.,.. It 1 ..... , ":t':.~ to .11'\_ $Md. "'-~d" r".. _.~ ...... 
-<i'; ~"_ i 
'- '1. ~ ..... "1 ~cuJ.t. ..... ' .. ' ·.,al._ .. orlpa.1 ... tYoa ,... 
~ . ~ 
' ... ',..... •• Wl'I' ."'Yf II ••• ft,_ b"lS&h~ .... dba, • .,. ... 
ed1Dlt ... 17 tkmItmo,. It tho .. · .... ft-- to '81i 41' __ •• !lle 
....... ,.. , ... .,.1IthII. _I~.~ " ,... G ...... ~ ... - ~ . 
.... ~. Sa. ~ll., ltll. 
•• lat .. ;1_- ... '_ ,.. ...... 1Iho ..... 't;t., •. I. 
. i.I diM. . . . ., . 
.... .. l'i1'Aai .... ;,l.-_, ~.~~. JIIi'oI8!i> "~4iIIiIlI" 14 Sill .... ~,..~ • .,,'.. -...~. ,i\I!IVD"--' ~ i$"~'WIIINI-# •..• • 
.. Glt_lo Vvl ••• " • • llWtly Yarl~ "lba" '., .... lwte" 
'. . fl.. . •. 11 __ ' .. Ii,_ 
ari- la CflftW4 bOlt· ot ~ D .. lb1t •• rtt '"'_ptD::D· ... ~'ll""', 
. ,_ :.n ' ... ' •• ,..... a. ....... 1'IOa 'Jle_tc:twP ... ~ , • 
• ":"0 - • ,!WI' .... ;-. 
I.: ~~"i. ~~l! • ... ' ... tn.,.. ..... .. e1ttdM4 it· bI 
UID 1IO •. fA6 ... ,_ UbIl •• the '_ tit "-'a1_ ...... " ... lattar h 
.. ~ ",-ad_ ~ , ... atlt.&ft 4P~twal ... ~s-.'st.t1Oft. 
,. :lufJw'" 80901 , ... BIlUhD Grla., With ~ ..... Iei tlowlltr_. 
, .. I).IiI)'''.I! • '.1 II It,,!! 1. . .. . . " 
to wil •• '*' 1,. t.v,,, ~l"" to 61t.. dl...... ""d4.~"'· . ' 
.1fJ U ..... -r- -U-. ,,,,. Bottoy· .' 'tlaeu.. •. IU .. ,Ih. a.s. """ --. 
]·li.~ •... 1ii' ' 
tah.t by '1M ~. $~ oe~ .. or ,lpim*,," fit •• u. ~. rCa .... · 
lie"." s.ea ~_ •• · .. Sat ..... ~11. I. :ff. fttu._. ".1-
... ~ _l 'jl, - t>.. -
~I .. tWIt ..... ~~'" ,. ·Yo*. oa •. U. 'D&t. 
:&;.~. ~ J"I') liH1 ... ",_ttl .. l ", •• f 40iIiIIa Ira .1th.' 
~ u I 7 ·P. '.... EA_. ~ . 
... ~ .. to". 'Dak.~ 
I. ~ •. ~ ...... ri~ • *' HPo.i .... Or O~ .walf.,...· \ 
. ,.JI!I.fI! .IVliI U iii ' 
.. _ ~ the ,,*ob~,.< s..tId. .... ~ ~ .~ ~; 1a __ y.r .r \tie. tt. '8 •. 
J!,\i .... ~~t ot .".~~ .. ~ .. :,.l£......, . u-,r-- w __ . ,~1"l.,~~ ... ~ 
t. ~!~td,~~,·., _l~~ out .r • 40 '~ 0:11 fwlt of . 
c... ·.ltdl. ta liUIu4 «0 __ :..... It , •• &t. to....,. ,teldw. 
tNt, • ,.. end 71 .... . 
D. taB .. II ... C •• , ... ..a ...... tile AU.fe, ..... ,. tJta 
;' ),,111 rll ,(F,',I.lt ini ' , , 
~, .. 1ft. ' .... '" Ithe; W. 0.1 .. 1'1. fU .ldt:ioa .. ..a. out or • 
.. ,,' 
...... t4~ ... - •• 
:1. ' .... ~ ..... (:ka. 'as) • • c-.. _,..- _ .. ~ iUla4J 
. ~.. t\1l,1 ___ ~ , 
Gte,. by or. ...Jte i1. c.left. ft ,. '" ..wa tM4 ...... 
'1"'·1 :0 .... ·(,_ut~) 
" .• _-'.1 .. "r "UI " _.1: 
A. • ....... 141$0," HM", o,~ 'by' u. a. ~.'" .f .. 1-.4,., 
.~ lil", tn,! @ ,I" , - , ' • , 
tUN troal1rl .... !fJO ....... Mr~ ... l'lf. 
I. ~h 11£7. • a ~. 1_ ..... :alr.u .. tba~ 1. in fa .... ' , t.-.. itt!' ".-,!,., L, /' . , " 
ia ..... ,or .14 .1.... It: i • ...--,w.le .. 'Itea BUp. 41, .... &l'Ii 
to 141t. the ...... 1Jt ..... '" lS. 3. ~J!t .f Airl4aUl--., "rr-
"'}. '\'I 4'." 'ft .~ 
___ ,"n_.Yt1 __ • 'pt_ • .. ''''''' ft. l~'~ 
e. ~ 1'.' - ..... _ obtatat4 _ 1). I:. I~"J.\' or &grt .... 
'1 . P.I IJl '. ! firM ,> , ",. " ",,- , 
.... , .. lUI •• '"'"" ,farSt. ~ ... ~.t 80. ,1fD ..... the __ 
., .. 1 ..... ;1-. 
Id 1~ Jil!!!I.i.lf'!r 
~l:pllh s..!, (,..,..,. alWeIPta.,.."l.-ald.a ••• ~ .. :_ or 
.,.., .... ~. StallV tD '.ppe. __ '- ..... '~a ,e),. 1Nt ~ qulu 
10 .1., ~,,: , .......... 11 itt. .~ ad '~ '."'. ' .... ..,. .r .. 
~. 
E.'h~," itrl.,,!~ •• '~ •• 1._._~11d • .ttaUe. 
-tt., hale. 'lUM8p'tlbl. to ... 1)1_:. I., .... ·ktt17 qui*' "-ftJ.7 
.. ~ ..... --.-. 
~ ~_:. ~,_1" ,'t at SOIlth Alr1 ____ f ..... , 
,..... _ ... _ ........ '" ., .. ~ or ABrloulQn: S. :_ 
• ~ ,of' 
,... ' ... 8 ..... tt-•• C ...... toP ~,., :5u.t. ,Ifrl-. 
Ifftdln., 
• k t t. trw rr: 
-.:i.·.ud,lda ...... - .... "*l 'liD ,. ...... 1' :166) ... lIWlIftllld -
. _II _ TW',_ •. 1. " .- ,~'fIlii .~ -' ,,-,-'~ 
ttnda .• , b*lttu po- Sa ~.,. 'ta. ... ' ., .. -., ~&I .. tr -
o\I\daed ..... -.............. 1.' ftd .... to _1_.4 .Mt ... 
"'11 ,r.Jl ~ ...... ' .tow· .. ......, ~r _t., ." .• l*Ib .. 'to 
).,,-I_n. prodU ... ~ .... "..,.. 
-c •. '_ft~ .. l~ ~ .1111 ....... '-' ~.~ ttat, ItU ... .
. ,... MtIl ., I •••• · Bpna ...... t--. plel ..... -... ... 
vs.x.. 'ft, It "'J'lttb .. Itt'" Ill..... .. orl&ltat ...... -
'..c ... ,... 11". lelot •. ,. ~~ .. '"" a .. At".. , .... _ ... 
•• .. ~, .. ,~ 20. 1., ... 1' .. .. 
D. - ... ,.-.,1\tIdaa futlRe ........... ' lIIla- of 
. idafill ..,. . 
"d~~l. ·_de, ~ ... a.t.rp. aft __ • 1 •••••• _ 
1 ..... :. l.wUt ·nd .. ,_ ~bvt. 1. _ .. ptlble .' _Ile .t....... a 
tN4 ... 1 ... 'pleH. ~ t..... SMI-", _'·td'" '. fl. I. ~"d 
.r "~IM1I'w ...... !ll .......... ~tatDa ~·._ovltltNl 
;rJ-,,-'''''' -"'''. ~ -
1. ",-ber.I. 'I., ....... *~ 0 ••• 81, ...... tt_ - ~ .s..... 11. a. ,..t.u. ,fI' ___ • ~ 00". to 1.., 
.t •• till .... "'e14. Juohtw'. ttli-l'. ''''. hpopt" 
I" "'~' .,,*: ... "lOt'. 11ft. 
2. J.bav.'. I. aaI U. :1...... letl __ or phM~, • .,iol-., 
.t "tM all C\ tp "..~Sa ,..t .. of ~"lf.. loW.tav. SM. ~ ".SS...... IOU. 
a. .AMI., I. 'w ......... E. Bolli. ltltropa MIl, .... ,*,.'l~"" 
of tIt •• ltatt. plet.Ohio Ag. ,t.P. ok. ld. Ut. Iuae'. i91a. 
,. .. •• I. i'. Nd, a. I~ JOl':I. ~'1It alfalfa lUI,.. 'Chlo q,. kJ. 
su. liD. 814. 18. w. "N. .... ,.., '19-1'. 
S. lutu.--. 'I. L.. Ct. B .... a.· .... I.C.B'aJttl~. fN'd1lC"".u.1ta 
&1l nu.s.. 111-. AU. bp. ft&. tid. au. w. tlo-tW • 
..,..lGO. 
,~ f~ 
..o~.o. : ... n as. . ....... tloDot altdft. fti 01 ..... 
, ...a tlIllltIVIair.-.... ,..",_ tal ....... 'ft. ft. !p'. 
~ st.. Iul. 1M. ftM:. ltta. 
7. 01 ... I.'. 1M ott,r ... a".wDutt_ 1ft altalt. 'htr' nt at 
clltt..-t " a,t ..... 11. IC~, .... I ••• 5eo. o. 
Iot-~ 101. 14 ,II"".. 1.88. 
I. Da ...... _. S'. -tM ..... ~'I'1OD .ad 'IlUa111 Mat" fit 
dt:tlta. JOftldo. A£fttle " _I. ~. ,UN.) 1911 •• 71,&15. 
tltl. ' 
iJ. _1.t ... -. I. I. (~ • .". :01' 1...".. (~~.~a la""H"'~ 
t'ul", •• b..t:. ,2-dI8-89:~ ltSJ -If.S.:5:.f1:. ill" PI lad·., 
~~). ~ SQ, &ft .. a.tr.~ 19". 1~ IND. 
10. ct • ..vteiU. C. O. at .. J.. ftn..abDrtoa. dt.u. Ia I ..... 
~ ••• ap. 3t •• Hul. ut. lHl,. 
11. Gritftth., I •.• :ad ... A.~. lAtwnw: ••• t dUf.N.rt .... · of '""'It. Ii'. « ..... ,ftt ... SOuth .s •• t&t85f-647 •. _. 
11. 4rl_'lUd. A. LeEr' ••• , ot •• 11 ~ tid IOU "'_a.t_." ••• tw 
.U1d .. l ~.'Uoa at altai'. pI.... ',lour .• , AtaIr. 8ft. of 
iA«ftID. a.,.l-il. liD. 
11. a. ...... &;. ~ o,,~tW,r., Cnpod'tloD aM d'Id't.J)1.1tty. 
OA~! DtJpt. -... Btit.. U1. 3tG.. 1.0. . . 
,,,.l4d •• , fiUII .. 'p ... \If'aUa. GOlD. 4&r~- ~"a·P. ,R&. lu. I' ....... 
liS. . ., 
11_ .. n8_. --1P!iIII~~~~~~-'. ,,~or- draU ............. . SI ... Ip~· .f. WJQ.Ih1I •• t. I.",. lawr. ". 
• ,llfalla., ,CoI~. ~... I:Q. ••• 1ft4. 110. liP'l.,,-JoiltlL.n 
, .. ,. .. II- 1ft'" 
11. ".41.,. r. I. JQ4bc ...... t.a-t. 'WltkliHt _"le ...... ".. 
.... ,"'; •. YdUH .tan'_ ........ ~ crop dtaJl'a .,. 
I!' •• If! JaP. 8\ .. 1\11. 111. uta.. 
. . 
U. ~~.;,.~, :~:.:.-: t:;r.: ~-:, "-
"'7- .... putun: ....... ;Ohh Af1:. k,. S\a. lAI1. 61f. 
flet •• lIIe,. 
. . 
.• ~ · •••• 1 .... t. 4, •• :ad, .fri:1Nr .AJaIe-. lltd.b; IaftdlcdiMl •• 
..... AIr. ap. at.. a ••• But .• ~. n.., •• :p&e. -
-11 ., 
-. " 
11-. ........,. I,. ,~.r ~tloM11 ...... It.. Jrl ........ 
1.ll~1-1~. lNt. ..-..r,*, 1ft ,-bal- hYl~. Itli...,.. l~ •• 
,r 
II, -u.t.,. I. a ... ,c. L. Ieal-. ,.. ..,.l1tioft. di .. .sIUt. ... 
, ... ,.... ftl. o£ ·.Ildtc-..... • .".Ia,. JU. BIll. lat • 
. ". 1.-:1".: 'Oy •• ltl8. . 
U. 1IH,.....ou..a.'... btl-.- cr. o-rtua tvtiUar ,.1'_ Oft 
........ " ... :"tHan ...... ot ... 1.PIIH. $OSl ,l01.1I. 
a&-lll. ltll. . 
-!~. -
H. -~. o. __ :.r~ 1M bIl .. _ or .eftala. ,-,,"ll_. Idt- .. tile''''''' aad;.:_ .... ~ of' ... 1.,.... SoU· 80S .. 11.' 
~'.18.1 •. 
If. • ..... B. li. til .. ,., .l~~.... fl. ·llJ4a. ,A&do .. t1 til". ,Itt. ,.,..... III .............. 1&.181. ·l.liI. 1M'.' 
18. ....1 ... It •. tile d-wepa ~ ,ot _tril.la. taoll. AP. ,Ba. 
~~l,. 814. ,8, tfo. I. lai-U&·. ., ••• 1". . 
2.. '.I.u.r •. O ...... ' tat.,.ttItma11uoene '''-''.'' , .... _. I. 
AIr. 11KD-«. al •• : ....... h ...... lbttrdh 11111. 
laM. 'lMl. 
10. J41t.: ... A. Alralta '. 1........ tlbh Alt. I.,. :$_. hi .... 
• 17,'1111. 
Ia. 
t ..... 'I. .UGbtcdtaa du Stoiprvrll a. a..t.. Setmatg bat 
tam .... ltl1ftl4 lusttUII." boheD liho":,,.§dld.-t. '.h1bll:ltt •• 
et~!.'"t.m pr_G~"k ,~~ bJ'r.~ tv' 
bl·ill.JWO;t •• eou.t.). ~. ¥.iohta. A. &.'JUa-Dl. 1Ml. 
~aI Srl S8bap ..... '. 1., •• D. 1M'. 
lIatws. A. i..L~t.d of _tur'l'¥' ..... :0At .... Il~loft of 
1.~u.. ,t ... pl... low • ..,. 100. ~. a ..... -ttO'. 
'1ft" • 
. 11. H.'tt_. '1}. U. lQ)j 0. •• " ........ ~,. .. il)t't JfHr •• f lft'lgatla 
ftptlr'tMn" •• ar 14g:at. ~ah. 1101-1911, .m~'1U1:i"\. 'Vb. AU. ap. 
i'-. Bul •• lV. lbO. 
"14. ,1ll11o*,f I. 0: • ... 1t. II.~. Hq qaJit, .. ,.., .. ,1_ .. ".. 
411otloa, .a4
q
', •• -.d'.. t1.S'.o'.A. txt. Sw. and ,tar. AP'. It~ 
'-~. *,' •• IUS. . 
:16,. .1 __ .~. C...... bJeJ'1wDh :N1. __ to the tt. or ~ 
t4talt-_. Da.: Ap • ..,. It •• reeb. Ittl .• 1':>. A,PTil. 1115. 
II. se .... -.1alKe{KWt.. Ittl ... ,,, ,.\I.,Wa. I. I •. II¥ • .,. st.. 
b.Jt. ~i8&. PP. 111·11,5. lea6. 
". !S:iflll.t-. lie p. d. 411. ,41"" .. atM- ur.dIIr 'rr,_\btl. Wabe 
, A#!, *"P. i,ta. --ruT: :&Se. Jua_ 'lNI., .. 
H. '$JdAw" II. .I. C ••• al ..,..,.itioA eI. 'ha¥ . ,.., I.". ore,. .' • 
• rt~ lIr" y«riout-'l tn .... ~. Ill. ACr. 'Mp. ate. 
,lUI. 118'. »f •• 1-19&. lMG. 
lil. ,5 •• 1'. U"-"&OI 4.6 ..... 1. .A1talta. t~. ohetllO.al .... 1.~. 
- r.lI4br ..s.. a.1 ,41~Di.. 11m. AU'. :bp. st.. Iul'.eo .• 
~~.~. . , 
to. Gotola. I~'. _1 ..... 0'· _turltr to the_tn,ti.,. 'ql •• ' ,tt,,, 
eMOD4 .. thin' -'tlap or kTt, ... dtalt... ..... MI. ·b •• 
U,Hl-lU. 'SW. 
41. _. '. .. ...• the ebnllod -lO"elt\l- ed ..... rltl ... · 
H 1l1;at 1 ai 2 !£!Y2'J>, _ 1. ~ ... ' ,..;.,.# .. ~ Jwa> ~,.... ~ .... . UtI. ~ft. .., ~JI!IIV •• t ...... 1<J.VV\l -J -~"",,~, •• 
lour~ Ag-. ~. ~JliV~lI'.l.'. . 
ft. tl.-.zm. At. ~ 'RuM_ G...... A:o,*~. « •• -*- am! .. udu.4l ... ,
~illt&e. (~014tiral Yd. of ~ .. taNi".. 
~...,,. varleU •• ). .Mit"_ :..de;' 11'.I"~ IMl. l1eportet ira 
.~ All ...... ~d17. Dee.. _. , . 
41 •. ·ftmtOgi. 8. A.' l.i •• l':l .. · Loa! ......... ' &un,. '.;fOr'" S. lIVb..-
. ....... 0.,.1-11% ...... ~.'iOce. ~ tit. ,1ISI. 
,.It_ ~~.a. u. 'R~ kl tiw t~lll~l a1f;illI'\),.~~t ~4.!"(\r .. 
. ~.{4 __ 'lh .. ", ,~."",.I.;4i. ~4il" • .t -J"'"""ifiiI.-, .*:~ ~~~'""'#"'" il""~~<~ .&~ ~:''''"'''''''''~*'''':.~~~'~.~ ~ "':i~~ '£.-~~~ .,,~- VJ!t I"'" ~~;.;." ~.I-~ ~~ • .l';~~~~ ~'~ __ ~~(1.~. 
t'!. 
~. 
Qt l¥lat,' I:~_"'!~, U. a. h~~~ ~lt"~ ~ tfl~ ~ l'~ 
..• ~r~'t ~i:', t¢;D '~~Ul'a ~~~,~ ..... ~~~~;o,~I,·.;, -t;";J".G:' .• :.:.,,'I,a,;',· .~t., I~d$lw··f4·t:!~~1"18··er~~ .. 
:nk~·, t~~t, Wi~~ i1l:~l.~· ~[bfrS.· ~ a!d. A~. r~~~~i-, . U. S~ l~'. ~~r·l~_. pp'~. > 4u~~,-.'1~~ -. .. ~~. , ", 
1!~~ •• L '~., ·'I~r.aEa v.~~e.1i1eo .In tJ1;\t ~~ 3~. 
r~ t)f •• '.\\'k~ ~,Il}'~ 19lb. . 
~ 1nlfl~~:;16 .. , 6'~ A. it ... ,~.~,\~ u.ito' M$ti;)~:'! fJt lu~ ~.'7\ 2. 
~~ ,.p,t.,,&.~ st.. 'fm1. tB. JUn. _:. 
SL· i~~ i: .. I. tho .... !~t ~;:g, 'i)ri~ aJ~~~l ab.~ta. \;~ 
l~!;. iit/~. ~. i~;n-al1 euI.· ;'2 •• 13$.. .. lUl-ll!S. 
~ •• , :Uu •. 1938. 
5). 1lI.lJJ1:n1, c. I.. .• ~ 11- Alt~.1n tadQ~ ~fl ~r. ,~~. Ma. 1m!. 
15Li. ~~,k. mL. ' 
Sh. ~~~ ~.,:L ,.,'~,~-lt~ ead E_UOi},' " .. ~ of m~ :t.li:~rJr. 
W.i~. h/I!. L1 • .ut-J.:~v. _. . . 
$. 'W-~,.I.I. •. .:: UG\dtlft yr~~~-. -o1'lu~, :L,'~Ualt~.7 
 ~ ~~~~, ~ mtrltlD ~.: .. (~19.11(1) 
yJ~tJt:fI '"~. act. 2l11.1t-L~ .. 'If:n. 
SA. , . .• fbfgU-. v.l\;"a .r ~ n. ln~l!;.~ 
l,l~i1i " ,,~ ·tiii) ml,:~~e "';t~ :aJ'1t~le ~tt~· ~ t~tC"_ -titffBt~n& 
~~. ,- nt.' ~W~~l <f,#,t ~~~._! • , i~Wl.~lD1 nutM;ti:f~ 'ft~1_ 
ill ~.. ~:F#. At:~. ;~. AI ,., ~ Jji'~. 
$?~~Wr~, it.iJ. ~14 ~. :e. g}'V~.. ltut.riU. wl.- 'iIJ~ kf;~. I\,. 
1110 lM.f ... ~ r.14~. ~J~~« •. ~~. ~b U;.$.16-5!i1. lf7;. 
-50-
